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arteriographically identified circumflex artery-related infarc- observer interpreted the tracing in ques!inn and the majority 
tion. To more fully characterize this group of patients. we reading prevailed, 
reviewed data from an ongoing prospective study of acute ST segment cfevntion and depression on the admission 
myocardial infarction and identified all patients whose cir- KG were measured with calipers 40 ms after the J point 
cumflex artery was the vessel responsible for infarction. This using the preceding TP segment as a baseline. An ST 
report describes the clinical, electrocardiographic (ECG). elevation and depression score was calculated by summing 
sciotigruphic, a;lgl3g;nphk and folhw-up findings in these the amount of ST deviation from alt Itads with zl mm ST 
patients and compares them with findings in patients with elevation or depression. For the purpose of this study, 
right coronary artery and left anterior descending artery- posterior infarction was defined by the presence of an initial 
reiated infarction. R wave of 240 ms in lead V, or V2 or an R to S wave 
amplitude ratio rl mm in lead V, or V, in the absence of 
Methods 
Wolff-Parkinson-White syndrome, right ventricular hyper- 
trophy or right bundle branch block. Eleven patients with 
Paticnt s&&m criteria. The study cohort was selected right bundle branch block (two with circumflex, two with 
from 273 consecutive patients admitted to our coronary right coronary and seven with left anterior descending 
intensive care unit who met the following criteria: 1) acute artery-related infarction) were excluded from analyses in- 
myocardial infarction diagnosed by a typical history of chest volving the R/S ratio in lead V, or V2. A Q wave infarction 
pain and a diagnostic increase and decrease of the serum was designated if new Q waves of 230 ms appeared on serial 
creatine kinase MB isoenzyme; 2) age 565 years; 3) absence ECGs in two or more contiguous leads. Patients with an 
of significant vaivular. congenital or cardiomyopathic heart abnormal R wave in lead V, (as previously defined) were 
disease or history of coronary bypass surgery; 4) absence of included in the Q wave group. A non-Q wave infarction was 
cardiogenic shock, ventricular septal defect or papillary designated if the aforementioned criteria were not met and 
muscle rupture; 5) absence of left bundle branch block by there was active evolution of ST segment or T wave 
standard ECG criteria: 6) absence of serious noncoronary changes. or both, on serial EC&. in all patients with a 
disease that might limit long-term follow-up: and 7) willing- history of prior infarction, old ECGs were reviewed to 
ness to undergo predischarge coronary angiography, quan- ensure correct group assignment for those manifesting Q 
titative thallium-201 exercise scintigraphy and rest radionu- waves on the admission ECG. 
elide ventriculography. Predllharge exuclsc i&lag. An intravenous cannula 
All 273 patients who gave written informed consent were was inserted before the test. and baseline I2 lead ECGs were 
considered candidates for treadmill exercise testing before recorded with patients in the supine, sitting and standing 
hospital discharge. However, rest or effort angina in the positions and after 30 s of hyperventilation. All patients 
antecedent 4 days, persistent congestive heart failure, poorly exercised on a treadmiH a mean of 10 2 3 days after onset of 
controlled arrhythmias or musculoskeletal handicap pre- infarction using previously described methods (IO). Before 
eluded performing the stress examination in 32 (12%). Each the exercise test no attempt was made to alter medical 
of the remaining 241 patients met criteria for an uncompli- therapy that was to be continued on a long-term basis. An 
cated infarction by the 5th hospital day (7) and none received intravenous dose of 1.8 to 2.1 mCi of thallium-201 was 
thrombolytic therapy or coronary angioplasty in the acute administered folIowed by a IO ml saline flush as the patient 
period. approached either the target heart rate or work load or 
Clinical evaluation. All patients were evaluated on admis- limiting symptoms and the exercise was continued as toler- 
sion and daily thereafter by a staff cardiologist and a re- ated fur an additional 60 s. 
search nurse for the duration of their hospitalization. Serum Quantitative tl@lium-201 perfu&oR scintigrophy. The 
creatine kinase levels were measured on admission and at 4 techniques for myocardial thallium-201 scintigraphy. com- 
h intervals for the next 24 h, then daily until a normal value puter processing of the early postexercise and redistribution 
was obtained. Each patient was assigned by clinical criteria images and quantification of segmentai thallium uptake and 
to Killip classes I to II1 (8); for further characterization the washout in six standard scan segments have been previously 
Norris coronary prognostic index was calculated (9). described III). Briefly, pfter image acquisition, each se& 
Electrocardiiphic evaluation. Twelve lead ECGs were ment was classified as ;lc)nnal or abnormal on the basis of 
obtained on admission (day I), and on days 2, 3 and 10 at a relative quantitative evaluation of both the early (10 min) and 
paper speed of 25 mm/s and at a calibration of I cm = 1 mV. late (2 to 3 hl postexercise scintigrams. To be considered 
All four ECGs from each patient were interpreted without normal. a scintigram had to have uniform thallium uptake on 
knowledge of other patient data by two independent inves- the initial image, with subsequent washout of the radiotracer 
tigators as previously described (IO). When disagreement over the 2 to 3 h imaging period (i.e., a decline ia the 
occurred with reference to the type of infarction (Q wave time-activity curve). A myocardial segment was designated 
versus non-Q wave) or ST segment quantification, a third abnormal if thallium uptake was reduced by ~25% in the 
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anterolateral, anteroseptal, apical, posterolateral or inferoa- 
pical/low posterolateral segments and by ~35% in the infe- 
rior segment relative to the myocardial region of most 
intense uptake on the initial images. The delayed images 
were used to characterize initial perfusion abnormalities as 
either persistent or showing redistribution (I I, 12). A persist- 
ent defect was drsignaled if no redistribution was docu- 
mented on numerical analysis and regional myocardial thal- 
lium activity remained persistently reduced during the 
imaging period. 
kliinuclide ventriculography. After the delayed thal- 
lium-201 scintigrams were obtained. technetium9m equi- 
librium-gated blood pool imaging was performed at rest 
using standard count volume techniques to determine left 
ventricular ejection fraction and segmental wall motion 
patterns. Ejection fraction was calculated from the 45” left 
anterior oblique projection without caudal angulation by an 
accepted count-volume method. Wall motion was assessed 
qualitatively by dividing the left ventricle into 1 I segments as 
previously described (13,14). Left ventricular wall motion 
was graded using a five point scale: - 1 = hyperkinetic, 0 = 
segment not seen, 1 = normal, 2 = hypokinetic. 3 = akinetic 
and 4 = dyskinetic. A regional wall motion score was 
derived by summing the scores of individual segments. The 
wall motion index was then calculated as the total wall 
motion score divided by the number of segments analyzed 
(13,19. 
Coronary angiography. Selective coronary angiography 
in multiple oblique projections was performed in all patients 
within 24 to 72 h of exercise testing. Our methodology fur 
interpreting the angiographic findings has been previously 
described (15). Briefly, the location of significant stenoses, 
i.e., ~-50% luminal narrowing, was recorded with use of the 
15 segment model recommended by the American Heart 
Association (16). Multivessel disease was defined as a ~50% 
luminal narrowing in two or more of the major epicardial 
vesseis. Only the most severe stenosis of the coronary artery 
segment was recorded and each patient was classified as 
having one, two or three vessel disease, Significant narrow- 
ings in large diagonal or marginal branches were considered 
leaions of the left anterior decending or left circumflex 
coronary artery, respectively. Narrowing of the left main 
coronary artery was recorded as disease in both the left 
anterior decending and left circumfiex arteries. 
All vessels were classified as patent or occlttded. Patency 
was designated only if prompt and complete anterograde 
filling of the distal vessel was demonstrated during selective 
coronary injection. Vessels showing no anterograde flow 
beyond the point of occlusion were recorded as occluded, as 
were those with perceptibly slow anterograde flow and only 
minimal or incomplete filling of the vessel past the obstruc- 
tion. With reference to the I5 segment model (16), a proxi- 
mal vessel stenosis or occlusion was designated if it was 
located in segment I in the right, 5 or 6 in the left anterior 
descending or I I in the circumflex coronary artery. Any 
obstruction distal 10 these segments in the main epicardial 
vessel was designated as a distal lesion. 
The vessel wnsidcrcd responsible for the infaminn W(IS 
identified as the coronary artery supplying the area of 
maximal asynergy seen on the radionuclide ventriculopram 
and consistent with the ECG-determined site of acute infarc- 
tion. Data derived from the admission ECG and the predis- 
charge radionuclide and angiographic evaluation permitted 
us to identify the infarct-related vessel in all but 4 (1.7%) of 
the 241 patients. These four patients had comparably severe 
occlusions of both the left circumflex and right coronary 
arteries and similar ECG and ventriculographic abnormali- 
ties. To maintain as much purity as possible in the circumflex 
artery group, the infarction in all four was designated as right 
coronary artery-related infarction. 
Clinical follow-up. After hospital discharge, patients 
were managed by their primary physicians and no attempt 
was made to standardize medical therapy or regulate reha- 
bilitation strategy. All patients were asked to return to the 
Post-Myocardial Infarction Clinic for evaluation of clinical 
status by the principal investigator (R.S.G.) 3 months after 
discharge and yearly thereafter. For the 3% of eligible 
patients who did not I? rrn, follow-up informarion was 
collected by telephone interview. During follow-up, the 
incidence of cardiac death, recurrent myucardial infarction, 
rapidly progressive New York Heart Association class III or 
IV angina pectoris and aortocoronary bypass surgery or 
percutaneous transluminal coronary angioplasty was tabu- 
lated. To avoid classifying noncardiac chest pain as an 
ischemic event, recurrent chest pain was recorded as an 
event only if it was designated as class 111 or IV angina and 
required rehospitalization fur management. Because we an- 
ticipated that results of predischarge testing might contribute 
to the decision to perform coronary surgery or angiuplasty. 
the specific reason for revascularization was sought. 
The jirnctional class of patients with stuhle e.ver&md 
nngin~ offer discharge uws also recorded. The diagnosis of 
recurrent myocardial infarction was established as de- 
scribed. Cardiac death was defined if the death was sudden, 
occurring within I h of onset of symptoms. or if it was 
associated with other cardiac complications for which the 
patient had been hospitalized. For purposes of analysis. only 
one event, the most serious, was tabulated for each patient. 
Follow-up was terminated with the occurrence of death, 
bypass surgery or angioplasty. 
Data interpretation and statistical analyses. All test re- 
sults were interpreted by two experienced investigators 
without knuwlcdge of patient identity or results of other 
tests. In cases of discordant readings. a consensus interpre- 
tation with a third blinded observer was used. Individual test 
data were compiled prospectively and stored in a compoter- 
ized data bank using a Vax 111750. Commercially available 
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software (Sratistical Analysis System) was used for statisti- Table 1. Baseline Clinical Characteristics of 241 Patients Stratified 
cal computations. by Infarct-Related Coronary Ve~4 
Continuous data are recorded as mean values + SD LCX RCA LAD 
except when indicated for graphic purposes, in which case 
mean values -C SEM are employed. To determine differences 
between means of independent observations. I statistics 
were employed lo delineate the significance of any observed 
differences. Discrete variables were analyzed with contin- 
gency tables with either a chi-square or two-tailed Fisher’s 
exact test. Comparisons among group means were done by 
analysis of variance (ANOVA). Slepwise discriminant func- 
tion analysis was employed to identify clinical and ECG 
predictors of circumflex artery-related infarction. 
Comparuliv~ evenf rates, including cardiac death, recur- 
rent infarction, unstable angina pectoris requiring hospital- 
ization and coronary artery bypass surgery or angioplasty 
among the three groups based on infarct-related vessel 
identity, were initially eva;ua:ed as simple differences be- 
tween proportions. To further examine differences in out- 
come, separate life tables (Kaplan-Meier) based on individ- 
ual survival time were calculated for patients with left 
circumflex, right coronary and left anterior descending ar- 
tery-related infarction. Plots were constructed to show the 
cumulative event rates from testing after myocardial infarc- 
tion to rhe conclusion of follow-up; follow-up was termi- 
nated in the case of death or if the patient underwent either 
coronary bypass surgery or angioplasty in this analysis. 
Equality of event probability between groups of patients 
based on the vessel responsible for infarction was evaluated 
using the log rank statistic. 
(n = 40) tn 107) IR = 94) 
Age lyrr 52 + x 51 ZX 51 + Y 
Gender Imale) 8%; X5% 84% 
No. ri\k Actor\’ 2.4 5 0.8 ’ 2 z 1.1 2.3 + 1.2 
Prior WlglVJ 4w 36% 51% 
Prewus Mf I xs’r 18% 17% 
Norriq mdex 2.8 + I Y 2.6 c 1.9 2.9 + 2.2 
Dumtion of chest pain 5.2 2 5 b 5.1 ! 7.1 4.1 2 Y.4 
before CCU admission (h) 
Admlmion Kdlip class 1.4 f 0.. I.3 2 0.5 I.4 f: 0.5 
Maximal Killip class 1.5 + 0.4 I.5 i 0.6 1.6 2 0.6 
Time IO peak CK III) 21.7 2 8.1 21.1 z 8.7 18.6 i: 9.1 
In-hospital complicalionst 1.2 ? I.1 I.4 c I.3 1.3 f 1.1 
Lown grade 23 PVCs$ 20% IS% I% 
*Hypertension. smoking. hypercblesterolemia. family history of cow 
nary disease at 560 years of age. diabetes mellitus ad obesity. +Angina 
pectoris. infarct extension. congestive heart failure. hypotension, ven~riwlar 
lachycardia or fibrillation, heart block requiring pacemaker insertion. perienr- 
ditis or right ventricular infarction syndrome. $24 h Hdter (Avionics Model 
650 or Cardbdata MK3 system1 recording during rouline iwpital activilies 8 
? 3 days after onscl of infarction. CCU = coronary care unit: CK = crealirte 
kinasc: LAD = left anlerior dccending coronary artery: LCx = kfi circumlkx 
coronary arlery: MI = myocardiat infarction: PVC = premature venlriculrr 
complexes: RCA = right coronary artery. 
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Table 2. Admission and Serial Electrocardiographic Data on 241 
Patients Stratified by Infarct Vessel 
LCX RCA LAD 
(n = 40) (l-l = 107) In = 34) _ _ 
Admission electrocardiogram 
ST clev. 21 mm* @Is) 
Magnitude of’ ST sq elev 
lmm) 
1.0 IO !.9 
2.0 IO 2.9 
23.0 
Leads with +I mln ST seg 
elcv 
ST seg elev score (mm1 
ST seg dep 21 mm* (ptrl 
Leads wllh 21 mm ST seg 
dep 
ST seg dep score (mm! 
No ST =zg efev or dep rl 
mm* Iptsl 
Serial electrocardiogmm 
Non-Q wave infarction (pus) 
Abnormal R waves Iprs) 11 
Lead Vt 
Lead V2 
Lead V, or VI 
19 (46%)f.$ 
IO (53%) 
5 (26%) 
4 (ZIQ) 
1.9 z! 2.5$ 
3.9 2 7.2t 
18 (45%) 
1.4 f 1.9t 
20 tsiI%1 
8 (!l%+,t 
16 (42%)# 
19 Cxl%)S 
76 (71%) 
34 (45%) 
26 (34%) 
16 (!I%) 
2.1 t 1.71 
4.9 3 5.68 
59 (55%‘c)$ 
2.2 * 2.49 
35 (3331) 
4 (3.9%) 
35 (33W 
35 (33W 
68 (72%) 
22 (32%) 
I5 (22%) 
31 (46%) 
2.9 2 2.5 
7.1 f 8.3 
30 (32%) 
0.9 -c I.4 
1.2 2 2.2 
I9 (Zo%, 
32 (34%) 
I (I.Z%j 
I !!.:%I 
2 (2.3%) 
Unless othenvisc indicated. p = NS for comparisons between ihe three 
infarct vessels. * = in ~1 lead: f = p 5 0.05 between the left circumflex 
coronary artery and right coronary artery groups: $ = p 5 0.05 between the 
left circumflex coronary artery and left anterior decending artery groups; fl p 
I 0.05 between the right coronary artery and leli anterior decending artery 
groups: [[ = I I patrents no1 included because of the presence of right bundle 
branch block: dep = depression; elev = elevation; pts = patients; seg = 
segment: other abbreviations as in Table I. 
In the circumflex group, ST segment depression was 
found most frequently in leads Vz to V, and aVL. However, 
the proportion of patients with ST segment depression in 
each of the four anterior precordial leads (VI to V,) was 
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similar in the circumflex and the right rsrollary group. The 
only leads with ST segment depression that discriminated 
between these two groups were leads 1 and aVL; ST segment 
depression in both of these leads was more common with 
tight coronary infarction (p = 0.007 and 0.016, respectively). 
New Q waves in leads III and aVF were more common in 
the right coronary group (p = 0.0026 compared with tht 
circumflex group) whereas Q waves in !eads I, aVL and V, 
were more common in the circumflex group (p ~j 0.018 
compared with the right coronary groupj. As with ST 
elevation. the prevalence of Q waves in leads 1, aVL and V, 
was similar in the circumflex and left anterior descending 
groups but waf greater in lead V, among patients with a 
circumflex artery-related infarct. 
Measures of infarct size (Fig. 1). The size of infarction as 
assessed by peak creatine kinase levels, ejection fraction, 
the number of akinetic left ventricular segments, infarct zone 
asynergy scores and the number of persistent thallium de- 
fects within the infarct region was intermediate in the 
circumflex group when compared with the right coronary 
group (smallest infarcts) and the leit anterior descending 
group (largest infarcts). Whereas left anterior descending 
artery-related infarcts were significantly larger than right 
coronary artery-related infarcts by all techniques used to 
measure infarct size. only radionuclide ventriculography 
identified significan! differences between circumflex and left 
anterior descending artery-related infarcts (left ventricular 
ejection fraction 49 + 10% versus 44 -C 13%, p = 0.017) and 
between circumflex and right coronary-infarcts (infarct zone 
asynergy score 2.0 + 0.6 versus 1.7 f 0.5, p = 0.025). 
Location of Id ventricular asynergy and thalhm-201 
perfusion abnormalitks. Figure 2 shows the location of 
scintigraphic abnormalities in patients with single vessel 
circumflex artery-related infarction versus single vessel right 
coronary artery-related infarction. In the circumflex group, 
left ventricular wall motion abnormalities were found most 
Table 3. Location of Electrocardiographic Changl.? Stratified by Infarct Vessel 
Inferior Leads Lateral Leads Anterior Leads 
II(%) II II1 aVF I aVL V, V, VI V, VX V, 
ST seg elev 
LCX tn = 19) I I (58)t 12 (63)$ 12 (63H rc (3W 3 (lb)* 8 (4W 9 l47W.$ I (5) 3 (l6)$ 4 (2l)$ 4 (2l)f.$ 
RCA (n = 76) 51 l67)h 63 (83)s 59 (7Wi 2 (3)# I (I)# 5 (7l# 7 19) 2 13)# 9 (I2)I 9 (1211 4 (W 
LAD (n = 68) 3 (4) 5 (7) 3 (4) 18 (26) 19 (28) 29 (43) II (16) I8 (26) 62 (91) 56 (82) 44 (65) 
ST seg dep 
LCx (n = 18) 0 101: ? Illli I l6)i 4 (!.?P 8 144)f.f 4 (22) 5 (28) 5 (28)$ I l (bt)$ 9 (SOIf 8 (44) 
RCA tn = 59j t m ? (3)R 2 (318 35 (JW! 46 (7819 21 (36) I7 (291 I? (20) 38 W)9 37WO 30 (SW+ 
LAD (II = 30) I6 (53) 20 (67) I8 (60) 3 (IO) 2 (7) 8 (27) 5 (17) 0 (0) 0 (0) 3 (10) 7 (23) 
New Q waves 
Lcx (II = 26) 8 (3l)r 16 (621t*t I4 (54Jt.t 5 Il9P 4 (IW I (4) 5 (l9),,1: 2 (W 2 (W I (4H I (4)f 
RCA tn = 83) 30 13611 79 (951P 70 WB I (lil 0 (O)§ 3 (419 3 (4) 2 (?)I 2 (215 3 (411 I(lH 
LAD (n = 75) 4 15) I2 (16) ; (9) 9 (I?) 22 (29) I5 (20) 4 (5) 38 (51) 57 (76) 51(68) 38 (50 
Symbols and abbreri&ns as in Table 2. 
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Figure t. Measures of infarct size based on iden- 
tity of infarct-related coronary arkry in 241 pa- 
tients. LAD = left anterior descending coronery 
artery; LCX = left circumflex coronary artery: 
LV = left venlricular; RCA = right coronary 
artery. 
PEAK CREATINE K ASE
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often in the posterobasal segment (80%) followed by the low 
posterolateral(36%) and anterolateral segments (36%). Asyn- 
ergy in each of these three segments as well as the high 
postrrolateral segment was significantly more frequent in the 
circumflex than in the right coronary group. In contrast. 
inferior left ventricular asynergy was more common in the 
right coronary group. 
Thellirrm scintigraphy in the rimmjlex grulrp revealed 
perfusion defects most commonly in Ihe high posterolateral 
segment (71%) followed by the posterobasal (57%) and 
apical (57%) segments. Defects in the high posterolateral and 
apical segments were more common with circumflex than 
with right coronary artery-related infarction, Scintigraphic 
tindings in patients with multivessel disease are shown in 
Figure 3. 
Semitivity d abnormal R waves in tea& V, and V, for 
pttsterior asynergy. Because an abnormal R wave in lead V, 
or V, is thought to be a marker for posterior infarction, we 
examined the relation between abnormal R waves and wall 
Figtire 2. Location of scintigrzphic de- 
fects in 53 of the 103 palients with 
single vessel disease (patients with dis- 
ease of the left anterior descending 
artery are excluded). Numbers at the 
bottom of each column equal percent. 
??p 5 0.005 when patients with mufti- 
vessel disease are included. AL = an- 
teroiateral: IA = inferoapical; INF = 
inferior; LCX = left circumflex coro- 
nary artery; PL = posterolateral; 
POST BASE = posterobasal; RCA = 
right coronary artery: RVG = radionu- 
elide ventriculogram. 
INFARCT ZONit A!3YNttRGY SCORE 
=LAO IN-94) 
lLCV IN*401 
~Rc~lN*lO7) 
motion abnormalities of the posterior and posterolateral 
walls. Abnormal R waves in lead V, or Vz were found in 15 
(75%) of 20 patients with low posterolateral asynergy. in 9 
(64%) of 14 patients with high posterolateral asynergy, in 7 
(77%) of 9 patients with distal posterior asynergy !as as- 
sessed from the 70“ left anterior oblique projection) and in I I 
(50%) of 22 patients with postcrobasal asynergy. When the 
analysis was restricted to an abnormal R wave in lead V,, Ihe 
frequency of associated asynergy was 40,21,55 and 23% fur 
the four segments, respectively. Thus, although an abnormal 
R wave in lead V, or V, was frequently associated with 
posterior asynergy. the presence of an abnormal R wave in 
tead VI was a relatively insensitive marker. 
Coronary amg@rapW data. In the circumflex group, 26 
(65%) of 40 patients had two or three vessel disease. By 
comparison, 68 (64%) of 107 patients m the right coronary 
group and 44 (47%) of 94 pa:ients in the left anterior 
descending group had multivessel disease (p = 0.04 
[ANOVA]). The proximaf segment of the infarct-related 
RVG THALLlIJM 
LOWPL PL SASE 
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Figare 3. Location of scintigraphic 
dcfcm in 94 of the 138 patients 
with multivessel disease (patients 
with disease aRecling the left ante- 
rior descending artery are not in- 
cluded). Numbers at the bottom of 
each column equal percent. Abbre- 
viations as in Figure 2. 
amery contained the most severe stenosis in 75, 60 and 57% 
of patients in the three infarct groups, respectively (p = NS). 
Complete occlusion of the infarct-related vessel was found in 
60% of the circumflex group versus 75% of the right coro- 
nary group and 56% of left anterior descending group (p = 
0,018 IANOVA]). 
Clinical outcome. During a mean follow-up period of 39 
months, there were three deaths (7.5%) in the circumffex 
group, and six cases (15%) cf reinfarction and six cases 
(15%) of unstable angina that subsequently required either 
coronary bypass surgery or angioplasty for control of symp- 
toms. There were no differences in these event rates (indi- 
vidually or combined) when the patients with a circumflex 
artery-related infarct were compared with those with right 
coronary or left ar.teiior descending artery-related infarcts. 
Figure 4 illustrates the similar cumulative event rates among 
the three groups subsequent to hospital discharge. 
Subgroup analysis based on electrocardiographic type of 
inbrction (Q wave versus non-Q wave). All 241 patients were 
subclassified on the basis of presence or absence of new 
pathologic Q waves on serial ECGs. In both the right 
coronary and left anterior descending groups, the absence of 
Figure 4. Probability of any cardiac event (death, reinfarction or 
unstable angina requiring bypass surgery or angioplasty) in 241 
patients stratified by infarcr-related vessel (Kaplan-Meier plots) (see 
text). Abbreviarions as in Figure I, 
191 
Z 
oa 
Q waves (that is, presence of non-Q wave infarction) was 
associated with significantly lower peak creatine kinase 
levels, a higher left ventricular ejection fraction, more resid- 
ual infarct zone ischemia by thallium-201 criteria and a 
higher incidence of recurrent ischemic events during long- 
term follow-up compared with Q wave infarction. However, 
these differences were not found consistently when patients 
with a circumflex artery-related infarct were stratified into Q 
wave and non-Q wave subgruups. Only thallium gcintigra- 
phy identified differences between the Q wave and non-Q 
wave subgroup of patients in the left circumflex group; 
compared with patients with a Q wave infarct, those with a 
non-Q wave infarct had fewer persistent thallium defects (2.2 
-L: 1.0 versus I.0 f 1.0, p 5 0.01) but more redistribution 
defects within the infarct zone (0.3 of: 0.6 versus I. I + I. I, p 
S 0.01). 
Patients with a circumflex artery-related infarct were also 
subgrouped according to the presence or absence of abnor- 
mal R waves in leads V, or V1. In this analysis, 2 of the 40 
patients with circumflex artery-related infarction were cen- 
sored because of the presence of right bundle branch block. 
Among the remaining 38 patients, I9 (50%) had an abnormal 
R wave in lead VI or Vz and I9 (50%) did not. When these 
two groups were compared, a number of significant ditier- 
ences emerged. Although the proportion of patients with ST 
elevation in each group was similar. the magnitude of ST 
elevation was greater in the abnorma’l R wave group com- 
pared with the ncrmal R wave group (for example, number 
of leads with ST elevation 2.7 2 3.0 versus 0.9 + 1.3, p = 
0.025 and Z ST elevation score 6.7 + 9.7 versus 1.3 + 1.7 
mm. p = 0.027). Also, several measurements of infarct size 
inkated more necrosis in the group with an abnormal R 
wave including: left ventricular ejection fraction (45 2 IO 
versus 53 + IO%, p = 0.03): the number of akinetic segments 
(2.3 + I+9 versus 1.2 + 1.2, p = 0.047) and the number of 
persistent thallium defects in the infarct zone (2.1 2 I.0 
versus I .2 L I. I, p = 0.019). The coronary angiographic data 
revealed that although the number of diseased vessels in the 
two groups was similar (2. I * 0.7 versus I .7 f 0,9. p = NS), 
the number of jeopardized angiographic segments and the 
number of proximal segments with significant stenoses were 
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greater in the abnormal R wave group compared with the lar function was relatively well preserved in all three groups. 
normal R wave group (8.0 4 2.8 versus 5.7 rc_ 3.2 jeopardized that all patients had uncomplicated infarction and were 
segments, p = 0.027, and 1.5 2 0.7 versus 0.95 ? 0.7 eligible for predischarge exercise testing and that no be- 
proximal segments, p = 0.027, respectively). Furthermore, tween-group differences existed in either the prevalence of 
all eight patients in the circumflex group who had an abnor- Lown grade z3 arrhythmias or the extent of inducible 
mal R wave in lead V, had multivessel disease. No patient myocardiat &hernia as assessed by predischarge quantita- 
with single vessel circumflex artery-related infarction devel- live thallium scintigraphic criteria. that is, redistribution 
oped an abnormal R wave in lead V, (p = 0.022). Most of defects (p = 0.219 (ANOVA]), 
these findings were not observed when patients with right Electrocardiqraphie Bgdiegs with circumlfex artery- 
coronary artery-related infarction were stratified by the related infarct&n~. Our data show that circumflex artery- 
presence or absence of an abnormal R wave in lead V, or Vz. related infarction is less likely to result in acute ECG 
Pred&t@ circumtkx artery-relsted inbrction. An abnor- changes because of its posterior location. Indeed, only 48% 
mal R wave in lead V, was found to be very specific (%%) of our circumtlex group had ST segment elevation on the 
for circumflex artery-related infarction. However, because admission ECG compared with 71% in the right coronary 
only 8 of the 38 patients in this group had this ECG finding, and 72% in the left anterior descending group (Table 2). This 
the sensitivity was quite low (21%). Including abnormal R is similar to the data reported by Movahed and Becker (3). 
waves in lead V, increased sensitivity to 50% but decreased who found that ot!y 12 (55%) of 22 patients with acute 
both specificity and pr;dictive accuracy to 67 and 62% infarction limited to the lateral and posterolateral wails by 
respectively. thallium scintigraphy had ST segment etevatioll on admis- 
When all historical and ECG data available at ihe time of sion. 
hospital admission were evaluated with stepwise discrimi- ST segment elevation on the admission ECG was found 
nanlf~nciion analysis, only inferior and lateral ST elevation most frequently in the inferior leads followed by leads V, 
were found to he independent predictors of circumflex and V.+ and ST segment depression occurred most com- 
versus right coronary artery-related infarction. Isolated in- manly in leads V2 to V, and aVL. These findings agree with 
ferior ST elevation predicted right coronary infarction, previously reported data (17,18) but, as noted by Fs;chs et al. 
whereas three patterns predicted circumflex artery-related (18), the location of these acute ECG changes is not spec& 
infarction. These included 1) the presence of both inferior for either circumflex or right coronary artery-related infarc- 
and lateral ST elevation (best predictor); 2) the absence of tion. Indeed, the frequency of inferior ST elevation and 
bth inferior and lateral ST elevation: and 3) isolated lateral anterior ST depression was not different in the two infarct 
ST elevation. With one of these independent variables, the groups. Only the lateral leads separated these two groups: 
infarct-related vessel was calculated for each patient and the lateral ST elevation was more common in circumflex artery- 
calculations were examined for accuracy. Overall, 93 (63%) related infection and ST depression in lead I and lead aVL 
of the 147 intarct-related vessels were correctly predicted: 34 was more common with right coronary artery-related infarc- 
(85%) in the circumflex group and 59 (55%) in the right tion. Our data also show that the magnitude of ST segment 
coronary group. Table 4 shows the patterns of ST elevation change in those patients who have acute ECG changes is 
in the 40 patients in the circumtlex group and the 107 patients similar in rhe two groups of patients (Table 2). Therefore. 
in the right coronary group. when ST elevation is present, only lateral ST segment 
elevation is helpful in distinguishing circumflex from right 
Discussion 
coronary artery-related infarction. 
In addition to ST segment shifts in the lateral leads, an 
CirunfIex coronary artery-related infarctioo. We found abnormal R wave in lead V, was also useful in distinguishing 
that 17% of our 241 patknts with creatine kinase MB circumflex and right coronary artery-related infarction. An 
isc;enzyme-confirmed acute uncomplicated myocardial in- abnormal R wave in lead V, was five times more common in 
farction had circJmffex coronary artery-related infarction. the former group compared with the latter group (21 versus 
This prevalence is slightly higher than the S to 16% reported 3.9%. p = 0.0028) (Table 2). A similar trend was found when 
in recent thromholytic trials U), possibly because ST eleva- abnormal R waves in lead V, or Vz were included in the 
tion (an enrollment criterion for thrombolytic protocols) was analysis, although the difference did not quite reach statisti- 
not required for entry into our study. The clinical character- cal significance (p = 0.08). This is because an abnormal R 
istics of our patients with a circumflex artery-related infarct wave in lead V? was found in 33% of the right coronary 
were no ditferent from those in patients with a right coronary group versus 41% of the circumflex group (p = NS). Thus, 
or left anterior descending artery-related infarct. In addition, our data indicate that *‘true posterior” infarction is more 
prognosis during a mean follow-up of 39 months was similar likely due to circumflex artery-related infarction. Bough and 
among the three infarct groups (Fig. 4). This finding is not Kerr t4) reported no significant difference in the incidence of 
surprising and can be explained by noting that left ventricu- circumflex versus right coronary disease in ECG posterior 
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infarction; however, they included an isolated abnormal R 
wave in lead V, in their definition of posterior infarction for 
this selected retrospective study. 
Comparisons between the circumflex and left anterior 
descending groups revealed no differences in the frequency 
of ST elevation or new Q waves in the lateral leads I, aVL 
and V,. As expected, anterior ST elevation was more 
frequent in left anterior descending artery-related infarcts: 
however, ST depression in the anterior leads V, to Vs was 
more common in circumflex artery-related infarcts. 
Only 5 (I 5%) of our 40 patients III the circumflex group 
presented with isolated ST depression. Five of these six 
patients had both anterior and Iateral ST depression and one 
had ST depression confined to leads V, to V1. Roden et al. 
(19) recently reported that 23 of Xi patients in their study of 
non-Q wave infarction presented with isolated anterior ST 
depression but subsequently evolved criteria for posterior 
infarction (that is, posterior infarction presenting as anterior 
non-Q wave infarction). Our data indicate that this type of 
presentation for circumflex artery-related infarction is un- 
common. 
Correlation of electrncardktgraphic and radionuclide data. 
Among patients with circumflex artery-related infarction and 
single vessel disease, rddionuclide ventriculography showed 
asynergy most frequent!y in the poscerobasal, low postero- 
lateral and anterolateral segments (Fig. 2). Whereas asy- 
nergy of these three segments as welt as the high posterola- 
teral segment was more common in these patients compared 
with those with right roronary artery-related infarction, no 
patient in the single vessel circumflex group had inferior 
asynergy compared with 28% with in the right coronary group 
(p = 0.026). In addition, inferoapical asynergy was more 
frequent in the right coronary versus the circumflex group and 
this d;Eerritce reached statistical signilicance when patients 
with mutrivc:sel disease were included (Fig. 3). 
Thallium hcintigraphy revealed perfusion defects in the 
infarct group with single vessel disease of the circumflex 
artery, most commonly in the high posterolateral. postero- 
basal and apical segments (Fig. 2). This finding agrees 
closely with previously reported data on patients with cir- 
cumflex artery disease (17,20). In our group, an abnormal R 
wave in lead V, or V2 was most often associated with 
asynergy of the low posterolateral(75%) and distal posterior 
(77%) segments, as assessed by radionuclide ventriculogra- 
phy. Bough et al. (5) found that similar R waves were most 
strongly associated with abnormalities of the basal lateral 
(our high posterclateral) segment, although asynergy of 
adjacent inferior and lateral segments was found frequently. 
We also found adjacent asynergy to be common because 
only 4 (10%) of 40 patients had asynergy in only one 
segment. 
Our data show that the standard I2 lead scalar ECG is 
insensitive in detecting posterolateral or posterior asynergy. 
Other studies have found similar results. For example, Arkin 
et al. (21) reported that an abnormal R wave in lead VI was 
present in oniy I I (12%) of 92 patients with posterior 
asynergy. Howard et al. (22) found the ECG to be diagnostic 
of posterior infarction in only 6 (16%) of 38 patients with 
asynergy of the posterior wall. Finally, the pathologic study 
of Savage et al. (23) found that only 4 (33%) of I2 patients 
with posterior infarction had an abnormal R wave in lead V,. 
Other studies (22,24) have found the vectorcardiogram to be 
more sensitive than the standard ECG in detecting circum- 
flex artery-related or posterior infarction. 
Subset anatysis. We previously reported (15) that dichot- 
omization of patients with acute myocardial infarction ac- 
cording to the presence or absence of pathologic Q waves 
identified two groups with important clinicaI, functional and 
prognostic differences. This held true for both right coronary 
and left anterior descending artery-related infarction, but not 
for circumflex artery-related infarction. In the Present study, 
when patients with circumflex artery-related infarction were 
stratified according to the presence or absence of an abnor- 
mal R wave in lead V, or V?, a number of important 
differences emerged. Patients who developed abnormal R 
waves had more striking admission ECG changes, a larger 
infarct and more widespread coronary artery disease (espe 
cially in patients with an abnormal R wave in lead V,) 
compared with the group without abnormal R waves. Thus, 
in our group of patients with circumflex artery-related infarc- 
tion, an abnormal R wave in lead V, or V,. or both, appears 
to be a marker for a large infarct and more extensive 
underlying coronary artery disease. These findings are sup 
ported by the study of Movahed and Becker (3), who found 
that 51% of their patients with scintigraphically localized 
lateral infarctitin who had a non-Q wave infarct in fact 
appeared to have a large, transmural infarct. In support of 
our angiographic findings, Bough and Kerr (4) concluded 
from their study of circumflex artery disease in ECG poste- 
rior infarction that “the RV,., pattern in patients with 
inferior infarction is highly predictive of at least two vessel 
coronary artery disease.” 
Predicting circumflex artery-related infarction. An abnor- 
mal R wave in lead V, or Vz evohed on serial ECGs in 50% 
of our patients with circumflex artery-related infarction, a 
finding that agrees closely with the 51% reported by Dunn et 
al. (17). Our data show that an abnormal R wave lead in Vr 
had high specificity (%%) but low sensitivity (21%) for 
predicting circumflex artery-related infarction, as originally 
noted by Perloff (25) for posterior infarction. Although 
including an abnormal R wave in lrad V, increased the 
sensitivity to SO%, 35 of the 105 patients with right coronary 
artery-related infarction also had an abnormal R waves in 
lead V, and, therefore, the specificity for predicting circum- 
flex artery-related infarction decreased significantly to 67%. 
Discriminant function analysis identified inferior and lat- 
eral ST elevation as the only two clinical and ECG variables 
available at hospital admission that were independent pre- 
Tabk 4. Predicted Versus Observed Infarct-Related Vessel Besed 
on the Location of Admission ST Elevation in ECG 
dictors of circumflex versus right coronary artery-related 
combination with inferior ST elevation, was predictive of 
infarction. Three patterns of ST elevation predicted the 
circumflex artery-related infarction because lateral ST ele- 
former [Table 4). Lateral ST elevation, either alone or in 
8. Killip T. Kimball JL T~catment of myocardial infarction in P camwry 
” 
7. Sww HJC. Btackbum HW. fiSanc11s R. et 1. DunGon olharpiwlira- 
cdre unit: il 2 year crpmiena with ZM p&ems. Am J Cardiil I%i:?O: 
tion in “uncomplrsated con?pkte x~te mywudizl infarftion”: an XI hoc 
committee review. Am J Cardiil 197&3?413-9. 
vation was more common in the circumflex versus the right 
coronary infarct group. Also, the absence of ST elevation 
suggested circumflex artery-related infarction because only 
48% of our patients had ST elevation compared with 71% in 
the right coronary group (Table 2). The pattern of ST 
elevation correctly predicted 85% of the circumflex gmup 
versus only a 55% correct prediction rate for the righl 
coronary group (inferior ST elevation only pattern). Incor- 
rect classification of right coronary artery-related infarcrion 
resulted from the fact that 36% of the patients in this group 
had neither inferior nor lateral ST elevation. 
CaWsirms. Our data indicate that: I) the clinical char- 
acterist!cs and prognosis following circumflex artery-related 
infarction are no different from thog of patients with right 
coronary or left anterior descending artery-related infarc- 
tion: 2) circumflex artery-related infarction is less likely to 
result in acute ST segment changes because of its posterior 
location; 3) in patients with acure ST elevation. only Meral 
ST elevation is helpful in distinguishing circumtIcx from right 
coronary artery-related infarction; and 4) an abnormal R 
wave in lead V, on serial ECG is a specific hut insensitive 
marker for circumflex artery-related infarction. In addition. 
this finding indicates a large infarct and correlates with more 
extensive coronary artery disease. 
We thvlk Nar.cy Ragland for excellent assistowe in Le prepawion 01 thir 
manuscript. 
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